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(54) IP telephony gateway 

(57) The present invention provides an IP telephony 
gateway. According to a first aspect of the invention, the 
gateway provides communications between a switched 
circuit network (SCN) and an IP network. The gateway 
can handle calls between clients on the switched circuit 
network and IP clients on the IP network. The gateway 
provides supplementary call services/featuresjor calls 
to/from IP clients on the IP network, thus providing IP 
clients with similar features to those that are available 
to terminals on a PBX. The gateway is prelerably a PBX 
which supports the supplementary services/features. 



Advantageously, the gateway can also provide sup- 
plementary call services/features to calls between IP cli- 
ents on the IP network. This can be achieved by routing 
call control signaling for IP client - IP client calls via the 
gateway where the services can be controlled. 

A further aspect of the invention provides an IP net- 
work in which IP clients have access to a range of sup- 
plementary call features/services. At least one of the 
supplementary features/services is provided by a gate- 
way, such as a PBX, at an interface to the IP network. 
A call from an IP client is routed via the gateway to apply 
the supplementary feature/service. 
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TECHNICAL BACKGROUND 
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?M10i n< U is vet a further object of the present invention to provide an IP line side IP telephony gateway and a network 
using the same as well as to methods of operating the gateway and the network in particular to methods and apparatus 
for providing supplementary services to IP telephony networks. 

s 

SUMMARY OF THE INVENTION 
Supplementary services/features 

10 room Accordino to a first aspect of the invention, a gateway provides communications between a switched circuit 
network (SCN) ana an IP network. The gateway can handle calls between clients on the switched circuit network and 
IP clients on the IP network. The gateway provides supplementary call services/features for calls to/from IP clients on 
the IP network thus providing IP clients with similar features to those that are available to terminals on a PBX. The 
oatewav is preferably a PBX which supports the supplementary services/features. 

>5 1001 21 Advantaqeously, the gateway can also provide supplementary call services/features to calls between IP clients 
on the IP network This can be achieved by routing call control signaling for IP client - IP client calls via the gateway 
where the services can be controlled. 

r0013l A further aspect of the invention provides an IP network in which IP clients have access to a range of sup- 
plementary call features/services. At least one ot the supplementary features/services is provided by a gateway, such 
as a PBX at an interface to the IP network A call from an IP client is routed via the gateway to apply the supplementary 
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[0014] A switch/PBX is connected to an IP network and provides at least one supplementary call feature/service to 
an IP client in the IP network. 

[0015] The features/services can be one or more of the following: 
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originating restrictions; 

- terminating restrictions; 

- call forwarding (CFB, CFNA, CFU, CFNR); 
• calling line identification (CUD); 

30 - CLID restriction; 

- calling name display; 
call transfer. 

While call sionalinq for IP client - IP client calls is routed via the gateway, voice traffic is preferably routed directly 
between the IP terminals without passing via the gateway. When voice traffic for IP client - IP client calte is routed v,a 
the oatewav the qateway can arrange to route the voice traffic directly between an input and an output of the gateway 
without the need for a double decode/encode of the voice traffic thereby avoiding voice quality degradation. Advanta- 
oeoush, some supplementary services can be provided by another part of the IP network. Advantageously, supple- 
mentary services can be provided by a gatekeeper. This can be achieved by signaling between the gateway and the 
oatekeeper or directly between the IP client and the gatekeeper. Advantageously, services can be provided by an 
application connected to the IP network, with signaling between the gateway and application via the IP network to 
apply the service 

Gateway ports 

r00161 Accordinq to a further aspect of the invention a connection between a gateway and an IP client in an IP 
network is provided by an IP line from the gateway. The gateway has a pool of IP line ports which can be used for the 
connections to the IP clients. The IP line ports are a shared resource which are assigned to a client (or the duration of 
an IP call and then released back to the pool of IP line ports to be used by another client. Thus an IP line port .s assigned 
to an IP line on a call-by-call basis. This reduces the number of ports that are required to serve a given number of IP 

r00171 '"preflrab^while an IP line port is assigned to a client, the IP line port assumes the attributes ol the client's 
line data Thus subscriber services such as call forwarding, calling line ID and specialized dialing plans can be proc- 
essed for that client while that client's line data is associated with the IP line port. 

[0018] An IP client can be identified by a virtual directory number (VDN) and an available port by a physical terminal 

r00191 ' The core switch can store information about the state of IP clients that it is serving, such as whether they are 
busy. Thus, upon receiving an incoming call from the switched circuit network, which is directed to a busy IP client, the 
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switch can provide an appropriate treatment and reduce signaling within the system. 
Address resolution 

5 [0020] According to a further aspect of the invention, conversion between address formats for calls to IP clients is 
performed at a gateway to an IP network. The conversion is between the LAN alias or directory number (DN) of a 
terminal and an IP address. According to one embodiment, an address table is downloaded from a gatekeeper for use 
at the gateway. According to a second embodiment the gateway stores a list of most recently used and/or most recently 
called addresses. In both embodiments, if an address cannot be converted using the information stored at the gateway 

10 a request is made to the gatekeeper. In a preferred embodiment a gatekeeper handles all address resolution and a 
DN table is uploaded from the gateway to the gatekeeper. In further embodiments, the list of registered DN's is con- 
tinuously updated. 

[0021] The term call is intended to cover calls which convey voice, fax or data. The present invention relates to a 
multimedia IP line side gateway, preferably having a plurality of ports, e.g. 24 ports ITG Platform hardware, for example 
15 providing an H.323 Voice Services Gateway. The multimedia line side gateway according to the present invention may 
provide the following capabilities: 

IP terminal to PSTN calls, 
PSTN to IP terminal calls, 
20 direct medium IP to IP calls with signaling via the Line Side Gateway, 

direct medium IP to IP calls with signaling via the multimedia IP Line Side and a Trunk Side Gateway, 
no double encoding/decoding for basic calls and supplementary services. 

[0022] IP Line ports on the ITG card are a shared resource (concentration) within an multimedia switch partition. 
2S [0023] A plurality of IP Line ports per ITG card (e.g. 16 or 24) depending on the required encoding. 

voice, lax and modem call are supported. Supported modem protocols include V.21, V.22, V.22bis, V.32, V.32bis 

and V.34. Fax group 3 is supported as well. 

echo cancellation, silence suppression, comfort noise injection 

30 

[0024] G.723. 1 , G.729, G.729A, G .711 (A and MU laws) standard codecs are supported. 
[0025] Address translations, routing, networking are supported. 
The following Line Side features are also implemented: 

35 access restrictions 

billing capabilities 

[0026] On board RADIUS Client for performance statistics. 

multi-partition operation on the core switch, ITG cards being exclusive resources for each partition. 
40 [0027] Supplementary services: 

call diversion to Voice Mail as well as other destinations 
call forward all calls 
call forward busy (Hunt) 
45 call forward no answer 

call forward not registered 

activation of call forward all calls as per H.450.3 Diversion standard 
H.450.2 Call Transfer with and without consultation. 

CLIP/CLIR 
so Calling/Connected Name 

H.323 Call Waiting 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 [0028] Fig. 1 shows an arrangement of an IP telephony gateway in accordance with the present invention. 

[0029] Figs. 2A toC, show, respectively, a conventional circuit switched telephone network, a network with IP te- 
lephony gateways in accordance with the present invention, and a network with trunk side gateways. 
[0030] Fig. 3 is a schematic diagram of an integrated IP telephony gateway in accordance with an embodiment of 
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the present invention. 

[0031] Figs. 4A and B are schematic call routings for a calls involving an IP telephony gateway in accordance with 
the present invention. 

[0032] Fig. 5 is a schematic representation of a network in accordance with an embodiment of the present invention 
5 with an IP telephony gateway in accordance with the present invention 

[0033] Fig. 6 shows the routing ol call components through an IP network in accordance with the present invention 
when the called and calling IP terminals are in different zones. 

[0034] Fig. 7 is a schematic representation of a gateway in accordance with an embodiment of the present invention 
showing the connections to the ITG cards. 
jo [0035] Fig. 8 is a schematic representation of connections between a core switch and ITG cards in accordance with 
an embodiment of the present invention. 

[0036] Fig. 9. is a schematic representation of modules on an ITG card in accordance with an embodiment of the 
present invention. 

[0037] Fig. 10 is a schematic representation of one way of connecting a gateway in accordance with the present 
75 invention and a gatekeeper. 

[0038] Fig. 11 shows the protocol layers of a gatekeeper interface in accordance with an embodiment ot the present 

invention. 

[0039] Fig. 12 is a schematic representation of the connections between a gatekeeper interface in accordance with 
an embodiment of the present invention and ITG card modules. 
20 [0040] Figs. 13 to 21 show messaging between gatekeeper and gateway in accordance with embodiments of the 
present invention. 

[0041] Fig. 22 shows call paths for a call between an IP terminal and an SCN terminal for IP network in accordance 
with an embodiment of the present invention. 

[0042] Figs. 23 and 24 show two different call paths for a call between two IP terminals in an I P network in accordance 
2S with the present invention. 

[0043] Fig. 25 shows call paths for a call between two IP terminals in an IP network in accordance with the present 
invention when the IP terminals are in different zones. 

[0044] Figs. 26 and 27 show message paths for a call between an SCN set and an IP terminal in accordance with 
an embodiment of the present invention. 
30 [0045] Fig. 28 shows a key for the message flows of Figs. 29 to 34. 

[0046] Fig. 29 shows SCN to IP call establishment message flows including an incoming IP to MMCS GW call in 
accordance with an embodiment of the present invention. 

[0047] Fig. 30 shows a message flow for termination otthe call shown in Fig. 29. 

[0048] Fig. 31 shows IP to SCN call establishment message flows in accordance with an embodiment of the present 
35 invention. 

[0049] Fig. 32 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
invention. 

[0050] Fig. 33 shows a message flow for release of the call shown in Fig. 32. 

[0051] Fig. 34 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
40 invention when the endpoint IP terminals have different gateways. 

[0052] Fig. 35 shows a scheme for a supplementary service in an IP network in accordance with an embodiment of 
the present invention. 

[0053] Fig. 36 is a key for the message flows of Figs. 37 to 41 . 

[0054] Fig. 37 shows a message flow for call transfer without consultation between two IP clients and an SCN set 
45 in accordance with an embodiment of the present invention. 

[0055] Fig. 38 shows a message flow for call transfer without consultation between an IP client andtwo SCN sets 
in accordance with an embodiment of the present invention. 

[0056] Fig. 39 shows a message flow for call transfer without consultation between three IP clients in accordance 
with an embodiment of the present invention. 
so [0057] Fig. 40 shows a message flow for call transfer with consultation between three IP clients in accordance with 
an embodiment of the present invention. 

[0058] Fig. 41 shows a message flow for call transfer with consultation between two IP clients and an SCN set in 
accordance with an embodiment of the present invention 

[0059] Fig. 42 shows an H 450.3 message flow for CFAC in accordance with an embodiment of the present invention . 
ss [0060] Fig. 43 shows an H 450.3 message flow for CFAC remote activation in accordance with an embodiment of 
the present invention. 

[0061] Fig. 44 shows the internal message flows for a CFAC remote activation in accordance with an embodiment 
of the present invention. 
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Abbreviations 



API 



ARP 



BCS 



CDR 



CFAC 



CFB 



CFNA 



CFNR 



CFU 
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CLS 



CPE 



CPU 



CS 



— " . to**™ Hiah level language software used as components in the 

Application Programming Interface. High level language 
development of an application. . 



Address Resolution Protocol 



Business Communication Set 



Call Detail Recording 



Call Forward All Calls 



Call Forward Busy 



Call Forward No Answer 



Call Forward Not Registered 



Call Forward Unconditional 



CLass of Service 



Customer Premises Equipment 



Centr al Processing Unit 
Core Switch 



DRAM I Dy namic Random Access Memory 
DN Dir ectory Number 

D IQ " | Direct Inwar d Dialing 



"5sP Digital Signaling Processor 



""^^ I End to End Signaling 



EDD Data Dump 



ELAN I Embedded LAN 



" EPROM Erasable Programmable Read Only Memory 
EXUT I Extended Universal Trunk 



FS 



GK 



Feature S pecification 
GateKeeper 



GW 



GateWay 



ICDA I internal CDr Allowed 
"Ji I information El ement 



IP 
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Intern et Protoc ol 
IP Li ne Card 
IP Local Loop 



IPLS UP Line Side 



integrated Services Digital Network 



"l TG I IP Telephony Gateway 
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ITM 



Individual Traffic Measurement 



~0buf Lead er/Backup Leader/Follower 



Tan l Local Area Network 
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Abbreviations — 


MAT 


Meridian Administration Tool. Windows 95 application used for configuring the Meridian i and MMCS 
switch. ■ — 


MIX 


Meridian Integrated XoiP . 


MMCS 


Multimedia Carrier Switch m . — 


MWI 


Message Waiting Indication 


NPM 


Network Protocol Module 


[ NTP I 


Northern Telecom Publication. 


| OA&M 


Operations, Administration and Maintenance 


I OS 


Operating System a , — _ 


| PBX 


Private Branch eXchange. A telephony switch that is privately owned. 


I PSTN 


Public Service Telephony Network 


| PTN 


Physical TN . _ 


| QOS 


Quality Q1 Service , _ 


I RADIUS 


Remote Authentication Dial-In User Service 


| RFC 


Remote Function Call OR Request For Comment 


I RM 


Resource Manager — — — 


I SCN 


Switched Circuit Network 


| SNMP 


System Network Management Protocol 


I SSD 


Scan and Signal Distributor 


I TBD 


To Be Determined . — _ 


I TCP 


Transmission Control Protocol 


| TN 


Terminal Number m 


| TSGM 


Telephony SignallinG Module 


I UDP 


User Datagram Protocol 


I USB 


Universal Serial Bus t 


I l II llC 

1 UUIb 


1 Irnr tn I JSeT IE 


| VPS 


Voice Processor System 


VTN 


Virtual TN a , _ 


WAN 


Wide Area Network 


XolP 


Voice or Fax over IP 


XDLC 


Extended Digital Line Card. 


| XPEC 


Expanded Peripheral Equipment Controller Pack 
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DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 

mrwm The oresent invention will be described with reference to certain embodiments and drawings but the present 
Son is Sed theretobut only by the claims. In particular the present invention will be described with reference 
tn the H 323 suite of standards but the present invention is not limited thereto. 

W881 As shol schematically in Fig. 1 an IP Telephony gateway in accordance with the present invention provides 
S e £ X ZZ circuit switched network and voice services based on an IP network and technology. A basic call 
origS te,eph0ne and terminatin 9 on an H-323-based terminal in an IP network is directed to the 
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appropriate IP Telephony Gateway. This gateway performs the following minimum functions: 

• translates between transmission formats 

• terminates the PSTN signaling protocol and bearer channel 

• terminates the H.323 signaling protocols and bearer channel 

• provides bearer interworking facilities from the PSTN format (typically 64kbs PCM) to the appropriate IP bearer 
format implemented on the specific network (typically one of several compressed voice standards listed in the H. 
323 specifications). 

• translates between communication procedures 

• manages the PSTN -side call processing and signaling 

• locates the correct H.323 gatekeeper for the called party 

• originates and manage an H.323 call to the appropriate gatekeeper 

A basic call originating from an H.323 terminal and terminating on a PSTN telephone would be handled in the same 
way in the other direction. 

[0089] In some embodiments of the present invention the gatekeeper translates between addressing formats and 
domains. In accordance with the present invention the gateway and gatekeeper functionality can be integrated together 
into a single unit if needed to simplify deployment in applications such as toll arbitrage. 

[0090] In support of the initial services envisioned for IP Telephony, IP gateways can appear both on the trunk side 
and on the line side of a circuit switch such as the MMCS. 

[0091] A Trunk-side Gateway (Fig. 2C) enables a circuit switched central office switch to route inter-switch traffic via 
IP data networks, bypassing circuit switched trunk facilities. 

[0092] A Line-side Gateway 2, 6 (see Fig. 2B) enables a circuit switched central office switch 4, 5 to provide line- 
side services to terminals 7, 8 deployed on IP data networks 1, 3 (i.e. IP-based replacement of the subscriber loop 
access). 

[0093] An gateway 6 may provide additional call processing services under the control of either an H.323 gate keeper 
or a circuit switched office when the Gateway 6 is integrated with a f eatu re rich switch 5, as is the case with embodiments 
of the present invention involving as it does an MMCS Gateway. 

[0094] The gatekeeper can play an important central role by routing all call control messaging through it and by using 
the gatekeeper to provide services such as pre-paid billing, call forwarding leaving the gateways as only protocol, 
translators The potential advantages of such a Gatekeeper-Centric Architecture are: 

Simplified service provisioning 
Simplified configuration management 
Centralized billing 

Open APIs for 3rd party service development 
Single interface point to PSTN IN/AIN 
Single service implementation, accessible to all Gateways 
Lower Gateway intelligence -> cheaper Gateways? 
Faster time to market for new services? 

Potential Disadvantages of a Gatekeeper-Centric Architecture are: 

• Gatekeeper is single point of failure 

• Scalability - network signaling, Gatekeeper processor 

• Handling of feature interactions 

• Handling of race conditions 

• Time to market of initial service offerings 

The IP-networks and gateways in accordance with the present invention exploit the advantages of a Gatekeeper-centric 
architecture while addressing the issues of the centralized Gatekeeper approach. 

[0095] Applications can be segmented into backhaul applications which utilize IP Trunks and access applications 
which utilize IP Lines. IP Telephony backhaul and access applications can be offered separately or combined by carriers 
into a service which utilizes both IP Trunk and IP Line capabilities. The present invention includes several IP trunk 
backhaul and IP Line access applications. 

[0096] Corporations typically have separate connections for voice communications for data communications. I P Te- 
lephony provides a means for corporations to aggregate all of those connections into a single pipe to achieve savings 
in connectivity fees. IP Line access applications offer line side services over IP Telephony transport. IP Telephony as 
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an alternative to twisted pair loop technology has value even in cases where it is only utilized in the local loop, with the 
circuit switched network is still being used for backhaul of the traffic to the destination point in the case of IP Line 
originated calls, or from the origination point in IP Line terminated calls. 

[0097] A 'virtual second line" utilizes IP Telephony to enable subscribers to be on-line (i.e. have a computer connec- 

5 tion to an ISP) while making or receiving voice calls via IP Telephony. A growing number of corporate workers are 
bringing work home from their office/place of business occasionally after work and on weekends. Many of these workers 
may need to access their corporate data network to send and receive e-mail, download and upload files, and to access 
their corporate Intranet or the Internet. If they dont have a second line, they will tie up the family phone while they are 
on-line to the office. If tne worker works part of the work day at home on a casual basis during business hours, the 

10 virtual second line will enable him/her to make calls to co-workers while on-line. Home based employees want all of 
the best residential services and all of the best business services, integrated but separable into small packages at a 
reasonable price. The business services can be accessed either via a dial up modem connection or an xDSL (or other 
high speed) connection. The IP Telephony voice line using the gateway and IP network in accordance with the present 
invention can provide services such as Conference, Transfer, Hold, Message Waiting, Voicemail Access, Class of 

is Service, and private dialing plans. 

[0098] "Road Warriors" are typically employees of corporations that need access to their corporate networks on a 
casual or roaming basis. Small Office Home Office (SOHO) subscribers may require their office to move with them 
(nomadic voice and data) as they move between business locations. In the case of the corporate Road Warrior, voice 
services delivered to the remote user will encompass the desktop capability that a featured set at the office would have 

20 such as Conference. Transler, Hold. Message Waiting, Voicemail Access, Class of Service, and private dialing plans. 
[0099] Phones which are part of a MADN group all ring simultaneously when an incoming call is presented to the 
pilot directory number of the MADN group. Any phone in the MADN group can answer the call. Once the call is answered, 
all phones in the MADN group stop ringing. This capability can be used in various situations in which multiple phones 
should ring when a call is presented to a pilot directory number. For example, executives typically have the directory 

25 number of their desk phone programmed into a MADN group with their secretary such that the secretary can screen 
incoming calls. MADN functionality has also been implemented on Service Node platforms to provide a network wide 
MADN as a "personal number service" in which multiple phones on separate switches can be rung simultaneously 
when a call is presented to a pilot directory number. However, one major disadvantage of a Service Node-based network 
wide MADN is that it is expensive to deploy since trunks are tied up to/from the Service Node as well as across the 

30 network to the phone that answers the call. In accordance with the present invention IP Telephony can be used to 
achieve the functionality of both a localized MADN as well as a network wide MADN by using IP Telephony Clients 
combined in conjunction with the MADN capabilities of the MMCS Gateway. IP Telephony is a much more cost effective 
approach to network wide MADN since remote IP Telephony Clients can be part of a MADN group without tying up 
expensive trunk facilities. 

35 [0100] An MMCS Gateway 10 in accordance with an embodiment of the present invention is shown schematically 
in Fig. 3. It comprises a core switch 24 combined with gateway (ITG) cards 22. The main advantages of the integrated 
Gateway 10 versus stand-alone adjunct systems are: 

1 . Cost improvement 
40 2. Integrated OA&M 

3. Seamless integration of circuit switched and IP environments - call processing and OA&M 

The MMCS Gateway 10 can achieve the cost improvements and integrated OA&M benefits by integrating the IP Te- 
lephony Gateway (ITG) into the MMCS platform. In addition, the MMCS Gateway 10 achieves a more seamless inte- 
rs gration otthe circuit switched and IP networks by tightly coupling the MMCS core switch 24 with the IP Telephony 
Gateway 22. A call moves seamlessly between the circuit switched and IP environments during the course of the call 
to handle call setup, tear down, and midoll features. 

[0101] Figs. 4A and B demonstrate certain call scenarios supported by embodiments of the present invention. The 
call scenarios are identified by the numbers 1 through 5. With the network of Fig. 4A 

so 

1. Call Scenarios: (a) PSTN to IP Telephony Client 16, 18 through Home Gateway 10, (b) IP Telephony Client 16, 
18 to PSTN through Home Gateway 10. The IP Telephony Client 16, 18 will appear as an "IP Line' on incoming 
calls from the PSTN and calls outgoing to the PSTN through the Home Gateway 1 0. 

ss 2,3. Call Scenario: All originating calls from an IP Telephony Client are sent to its Home Gateway 10 for processing. 

If the call is routed by the MMCS 24 back to the I P network 1 2 to either a Remote Gateway, or another IP Telephony 
Client, the MMCS 24 will instruct the Gateway cards 22 involved to bypass the G7xx vocoders ("vocoder bypass") 
such that the call does not encounter a double encode/decode of the voice and hence suffer voice quality degra- 
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70 



15 



20 



25 



30 



^ « ift 1 a mv have another Home Gateway, and hence, the call 
is dwcud (Can Fo^a-d Busy, Call For»ari I* .An™". No ,.. -^.o^rdingdeslMtalsdependenl 

scs ^^^^^^^^ 

. MMrs Gateway line side seivices in all call scenarios without 
Although architecture of Fig. 4A enables two Gateway ports for IP Telephony Client 

degrading voice quality the architectures he ^ 

originated calls which terminate back into he IP "™ kets transmitt ed directly between me onginatng 

Gateway 10'. Amore idea. situation would be 

,PTe,ephony Client ^^Z^SS^S^^ ^ thS PS ™ "* " ^ "t .h 2 
Gateway 10. This would tree up *e »WK Gateway r ports ^ ^ psTN ^ ^ e le 

architecture, the MWCS JJgS Gateway 10 server lunctlona.ity would besrm.lar to that 

1 Call Scenario: Same as for Fig. 4A 

■o t i»^h^n« Client 16 18 are sent to its Home Gateway 10 for 
2 ,3. Call Scenario. All originating calls 2 to either a Remote Gateway 

processing. If the call is routed by the MMCS 10 J^Ju?^ , p Telepnony client 18, 16 to establish the voice 



the MMCS 10. 

4. Call Scenario: Same as for Fig. 4A. 
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,Cal. Scenario: Because -allcont^ 

^^^"^^^ GateWaV 10 

The Gatekeeper 10 can comprise the following functions. 

.i , n M ciHp access for IP devices on remote Gateways (in another 

2 IP and E164 mapping s ^ Ke ^^°ZSl a[eway to be able to provide the proper IP address to external 
Other functions may also include: 

• atim theaatekeepershouldimmediatelyforwardacalllor'calltreatment 
W k , d ala .o. IP to IP dM cc™.ur«.««». The «»» » *» « — « •» •™»*9 od IP 



calling areas'. 
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is 



fav and data calls on a call by call basis and handles each 
[0102] The Gateway 10 discriminates ^^^ f ™ * efved pBXor VPN be ing configured with service specific 

OTMF V*a <*» » 9a.e»* 10 » — » «** «"« - W - d °™ F '' 8na,8 • 

circuit switched network. 

S/tence fl*,*»»tor The IP Te.ephony codecs support si.ence suppression. 
Noise Suppression: The IP Te.ephony codecs support noise suppression. 
M e Dialing P^,orth American Numhering P,n. Internationa, Numbing Plan. an. VPN numbering plan 
support. 

20 ♦ .^troi arress to Gateway routes. Enables carriers to flexibly 

Z c by can « '» 

Cliaals will nol always « rogkurad or raadrabla 
me tom"«ll »bouW -c*. an app-opaata »**««. 

ffisa&^ar-- 1 -- , - B * ,rt-1- 

to an appropriate treatment. 

via their IP Telephony Client interface. 

45 Line are denied. 

O rig ,na,.n g ^ 

the types ol originations made Irom the Una: 

. . .tv,o id i inp is not allowed to originate any calls. 

" ^cS2C^^ »^ » ° M9 "" e "** Me °" ""' in9 

« ara , II* Tba IP Uaa * —« * - W- - — "" *" 
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, oca, I**. <»— *- tD ^ * ^ " °' l9 *' a,e *" """* °' ^ 
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[0 1 03] The cements partly .or a corporate road warrior servtee are as follows: 

hoe one directorv number on his/her business card that callers 

2S:5SSK!.iS- • « — c *" tel °" ioe ' - Gatt " ay 10 

provide the single voice mail box. 

i«, cor«irP is able to reach the subscriber on an IP Telephony Client while 
-ru m « ra tP rnad warrior service operates transparently to the subscriber. For exam- 

Client when he/she leaves the office. 

. . , . . u natpwav in accordance with present invention will be described 

(0104] An embodiment o. the r^^^S^SS^^ the present invention emu.atesan ana.og trunK 
In the following in detail. An TO h« ^^^^s Meridian 1 switches provided by Nortel networks 
based gateway providing the ab.hty l ° "^^^Lrk. As shown schematteally in Fig. 5, the integrated 
Canada while transmitting s.gnal.ng : a firs t network, which may be a Switched Circurt 
MMCS Line Side gateway to provdes com ™™*™*™ d \ plurality of Clients 16. 18 connected on a IP Network 
Network (14) such as a PSTN or an ^^^^^^^ and quality of service (QoS). The en- 
which is preferably a managed IP network (extranet) ^2 mi ^ ^ ^ ^ 18 afe 

terprise network 15 and the SCN 14 may commun cate w Jh the ga eway ^ ^ 

preferably H323 compatible clients but presen t - JJJJ" ^ y ^ line side ^way 10 hand.es 

computers, workstations or telephone '^^^^^ The gateway 10a.so communicates wrth another 
SCNcallsto/fromlPclients 16 8 'Tp'^en, registration and monitoring. The gatekeeper 20 may be 
entity, the gatekeeper 20, mamly for con,ro, n ^^ A * ITG card device 22 on the gateway 10 is an interface 

H323 compliant but the present ,P based packet network 12. Gateway 10 may be 

processing votes and fax o Z haC uoh Lctiona.ity integrated therein. CaHs com, 9 from one .P 
linked to trunk s.de gateway operation or ™y d k sjde g ate way operation, 

zone and going to another .P zone *^J"5££J lTG (MIX) Gateway 10 assumes thecustomer has 

[01 0S] The ITG (MIX) line sde emulates an^ ^LCtote «™ e < WAN connectivity between networked 

already installed a corporate IP ~r^^^5S. The configuration preterab* inc.udes 10/100 Base T 
systems, e.g. Meridian systems <r m Norte. Networks Can ^ & ^ ^ ^ fe 

Ethernet interlaces and support ^ o the IP ven .orr 4 ° r * * e js used durin g ca „ eS tabl.shment, tone ,s 

on the physical medium on ^^^^^SSZm calling IP Client 16, 18 is alerting. In other cases, tones 
provided to the calling IP Cent 16. 1 8 by be SCN 14 tftjn it 8 Q ^ |(> ^ a , ^ tjme ^ 

?or any means to represent tones on an IP chert) ^JJJJ J MCS gateway 10 an d the .P client 16, 18 and then, 
ones need to be heard, there ,s no P a * es *^ gateway 1 0. The ITG cards 22 are prelerably 

the IP client 16.18 is not able to ^^^^^Z to the Gatekeeper 20. Vtoice LAN . engineered so 
organized into leader and tollower cards. All fotower ^ ^ , pLL Gate . 

, 4I UM oq mhu the local GK 20 of client 16. In accordance 



45 



50 



13 



BNSDOCID: <EP 0968145A2_I_> 



EP 0 966 1 45 A2 



m „ Fta , show6 a possible schematic arrangement of the ITG (MIX) cards 22-1, 22-2. 22-3 «(MIM gawway 
^h«Lrt.!re TtarTG emulates an XDLC card and communicales lo the coca switch software via the DS-30X link 36. 
CrjSl^m^baMilaM. on each card 22-1. 22-2. 22-3. One port 28 (10/100 BaaaT) tt used (or the IP 

IZZZ%£*> *• — « 39 " USM » s a " 8 ** sla "°" 40 lo ' mana9ems ™ pu,pos * 

Irl Z HPSE? E^ch IP client IPSET is identified by a Virtual TN (VTN) which is def.ned on a phantom loop. For 
I fp ™™12^n a call an available TN on the ITG card is dynamically associated to this VTN in order to access 
T^XX^^f^ TN (PTN) is onty used for signaling (through Ethernet and SSD) and for speech- 
this card. Th.s TN, called • > £ 2 22 . 3 The |P Clien , capacities and the call processing 

path between the Core Swtth 24 and me ITG card ^22 t 22 ^ ^ ^ ^ ^ ^ ^ 

ir^tS Sfus^g the PTNat ca.l set-up. This VTN/PTN mechanism permits define of more IP 
dynamically linked to 1 « „ |jng of PTN reS ources. 

£Z L" L^ient 18 ma y ™J several simultaneous active -calls' on the same DN, an IP Client 1 6. 18 
[0109] As an IF ' " ^ teve the same DN. Preferably, each VTN has a 

^^10 ^TSSS. 0 ^ same DN are IPSET. For each call to a DN only oneWN ^cerned. In 
single DN and all the v 24 choose3 one ls ldle and 

case of a call to IP. ^^Sl^T^S^ VTN. In case of a call from IP, when the ca.ling DN has 
PreSe ?^l^° C ore SwitTh 24 chooses one VTN which is idle and all the call processing is done with this VTN. As 
18 Z support'several call types (e.g. 2 data calls, a fax and a voice ca,.). an IP Client 16, 18 can be 

composed by several 'PSETs^ reQ isteron the Gatekeeper 20 before initiating or receiving a call. A new 

TT^Z / * r ^2TlS^ ^SLtw 20 each time an IP client 16, 18 gets registered or unregistered. 
When the caned ipse * gs |ained , ater 

or used For. ^f^, e ^^ e Switch 24 and the ITG cards 22 are done through a suitabte signaling 
[011 1] Commumcat, ^ S n p^^ siQna |ing As the ITG card 22 emulates an XDLC card, SSD signaling 

^SJSSS S ns^e. when a call is initiated to an IP Client 1 6, 18 the core switch 24 requests the Leader 

fre Tca5?o ZS* P h V sical ™ The SS0 Si9na,in9 iS n0t l ° ,hiS "J meSSa9ln9 S0> 3 conneCt, ° n 

ITG care to provrae * iv » s jt h 24 d tne , TG cards han dles this messaging. 

mmi F 1 8 S on pag S sZ the Ttwo signaling paths for the communications between the Core SwHch 24 and 
?r SrriSp ai ?2 5 22-6 Messages that cannot be sent through the SSD route 41 are sent through another route 
VZ L FitSt ; o ute 47 A mciule 44 is the interface between the SL1 task 42 and the UDP/1P API 45, 46 from 

a new task is spawned by the module 44 on the core switch 24. This task is 

responsible for ^^f^^^Z SLMask 42 communis directly with th« moduie 44 

Sha^racTh^ 
the SL I task 42 via an RFC call. 
The task can start up in two ways: 

Cold Start if the database has VoIP line side configured 
Service Change when a craftperson configures VoIP line side 

Ths ITG ooeration is separated into distinct areas, each fitting one of the functionalities required from the ITG card 22. 
The ITG gateway souv. jt h 24 and the ,p base d packet network, and the host component 

: S ^^^^^~^2 A and the IP network 1 2. Fig. 9 illustrates the different modules of 

SlT A^work Management Module 52 is responsible for communications between the ITG card 22 and the 
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th.mot Q r serial The client applications available tothe craftsperson 

cra,tspers„.Tneco^ 

ge^trapst indicate events ,<^J^ 

?0115] An Elan Signaling Module 54 hand ELAN , to fe | ay messages to/from thenetwork protoco 
M M connects with a ^-baseTethernetdnver toa ™ „ also connects with the resource management (51 

case of warm/cold start on the core sw.tch^ MJhnr ^ e ITG cards 22. ■ 

Core Switch 24 and Leader Card 22-4. The 54 ^ • the con ditions on the ethernet segment on wh.ch 

2ST The Network Monitoring module 5 <s » crwgeo, J-J-J** statjstics f or each inlerface , whicn can 
SI ITG card 22 is located. First, the vxWorks IP and TCP stacKS » Alternately, by perwiically send.ng 

ndiclfe a degraded condition, such as loss o. packets and otter measu erne j - ^ ioad can 

be made. Whether this ^ "^JJt^Sl w severa. LAN segments are a.iowed. thensevera. ITG cards 

Tn7Xu^T^\o^ (at .east one per ^N ^Lging systenVhetwork resource lo, me ITG Xo.P 
^ ed A°Lo 0 rceM Sr ^ 

nir^^source ^ ^ module 59 is present . on, ^ 

Address translation interlace. Th,s » «^ u ^^ h the address translation modu.e 59 and retrieve the end- 

- • * ^ /maistration with leader, with MAT...) 
L-BL Switchover operation 

be chosen to handle a call. ^^ ^,5 Etne rnet). This can be configurable depending , or .the 
Physical TN selection operat.on (c*v oflTG cards 22. Leader and Backup-Leader may be con- 
system capacity. For systems '"clud.ng a res ^ "£*y ^ would lea d to numerous ca.l rejects. 
fi y gU rab, to handie prevent ^^j^^ allocation of channels. Table 1 
The resource manager muuu.<= 
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Table 1 : 


Channel Table 






Possible value 


Initialization Value 


IPfollower.port 


IP v4A/6 address.channel 


NULL 


Status 


Idle 

Reserved 

Busy 

Disabled 


Idle 


Reservation Time 


Time Stamp 


0 


Physical TN 




NULL 


callRet 


cf H.223 


NULL 


callld 


cfH.323 


" ~ NULL 
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,PFollower:port corresponds to a xhannel of a means that no call is going on for that channeL 
Status corresponds to the use of a ™°™ c * r °™Zo make call on that channel but the call « not yet gomg 

r^jsvr.^™^ — (cha " accept 

call for the time being. ^ chgnges directly (rom W t0 'Busy as soon as a phys,cal TN 

For outgoing calls (Cbioirj, uib 

is granted. _ , h , Card receives a request from the Gatekeeper, allocates a physica TN 

For incoming calls (IP to CS), the ^"^^? dle . Xo 'Reserved for the corresponding channel. The time 
for thecal! and then ^ Bt to ^ywhen the Mower card acknowledges that ,« has 

of the request is also sioreo. n»« 

received an incoming call. , TN js anted „ is use d as a timeout marker when 

ReS en,ation T.me J* 53^?^ - -sewed and time stamp is too old. the phys^l TN ,s re- 
TN allocation is made. It me P n y 51c V ^ different from 'Reserve*. 

«3 i. h»d M by f "2; •JS'jLSiL. « — «* *»• ,he net ~ > * p ' M ° :i " mod * 

emulate stimulus messages. It commumcdi , methods . 

10% DN-to-.P address ^"J^ISSSb" 20 usingthe BAS signaling. Optionally, an Address Trans- 
Prefeably DN-to-IP translation ishandled by ,h f 9 at f n 0 9 n each c , ie nt and indexes it by the client's DN. It 

STSS. 59 may be P^^XtSSSl «* w*h the network 9^™°*** 
connects with the management module 52 to 1 accept ^ newc g manjpulation requ ired is to add a leader 

perform DN translations. It is present ^jJ^^JJ^ before sending it to the 

DN number in front of the internal DN ^^^^Mdual ca „ s . receiving and sending SSD, ELAN and K323 
10121] The Network Protocol module gate way itself, and is present on all ITG cards 22. 

messages according to call status^ This ^JSSSmSSS 58 is thelnterface between the Xo.P Line S,de gateway 
[0122] As shown in Fig. 10. the ^^^S^S^ of channels: RAS Signaling (registration admission 
0 an!, the gatekeeper 20. The , H323 s tanda* specie. 4 types (capabilities exchange, logical channel 

status), Call Signaling P»^ l S£^So''*li) The Gatekeeper Interface 58 is responsibte or RAS 
(s) management, ...) and ^J^^^S^L the Gatekeeper routed cal. signaling model ,s used 

^^^^^^ ™ > 

No local address translation is required when ^ he f 9 teeo ,J, 8CPUonthe leader card 22-4. the leader 

nrnm^^d^^^^^^^^ZZi to follower cards 22-5. 22-6. Each follower card 
card 22 9 -4 need no. be ^^^^^SZi from the Gatekeeper 20, the leader card 22-4 may 

ci„ 11 Reina the interlace with the gatekeeper 20, the 

• sis: sect^^^-^ « — us,d 6y ,PLL ™ r ^ 
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h aeo n«? calls in order to be platform independent. RAS Layer: This is a p rotocol 
System Layer This ^^^^^^Z 2 0 As tor an IPLL Gatekeeper, this stack is provided 
stack handling H225 RAS ™ ss ^^^^ Procedures which are used tor tocomng RAS 

^^^^^^^^ AP ' * — ,n ™~ * 
=3 + Data b ase T r L ay^^ 

the Gatekeeper 20. The Gateway 10 sends to * e ^ ke ^^ wfth lhe Gateke e P er 20 during ITG boot 

It also implements DN upload mecnanism . bj|jw to request addreS s resolution from the Gate- 

Address ^tekeepe-e^^^ fail , Gatekeeperfesoiuti0 n requests 

keeper20. Th.s ,s used when tacal 'e»'"°" J" are always sent tot he Gatekeeper 20. 

should normally not be J^^JESSS for communications between ITG Resource Manager 

SeTa^e^^ 

status requests, as well as •njJJJJ . |fjc mes handling and nonflA S messages 

SSSSSsr-- 21 

infractions (and only those) with other modules. Module Interface (IF): 
piafl Fig 12 shovvs 3-. ^^S3ESS^« given module and the Gatekeeper interface 58. This 

l^ern" 

n, Module 52- this module can be used to configure the Gatekeeper Interlace 58 (like the well 
lnta.aeltoas are dona thr»u£»N^^ 

AM^mnslalionmodoleSS ^ n J»* a r ^X "^alTa™oue S l may t» mad. to*, gatekeeper 20 

*i» JL*- -r— — 

5S, Modul e 60: Ms mod- . ..*Pons«e -« — *™ » MU * SS ■*-<'*«* <° "» 

Oatekeeper Interlace 5S (RAS reject mearageeV „gi SM iion process. 

sages based on tokens. Gatekeeper Interface 58 for resource creation/ 

£££5 r aSs^L" This is done through the Resource Mana 3 e, interface layer. 

m MessagessbowninFigs. --i^r™ SSSS? £E 

sion). The Gateway 10 H323 standard messages (RAS) messages 

Registration Admission Status) and ^^^^S^ including fields, can be found tothe H225 recom- 
correspond to the standard def.mt.on a ^'^Tx^S^on have been slightly extended in their use. 
m endatk>n. ARQ/DRQ '^^^^^^^^ to determine which Gatekeeper 20 to register 
[0126] Gatekeeper discovery .s the ' pr«»« *? n ^™ ^configured by the administrator for a gatekeeper and 
with. By default it is done manually, ^Gatekeeper ime^ce^ cont.g y rocegs ^ ^ 

(GRJ message), an alarm is sent to the Dia ^ 0StiC t ^ U ' e ®° aqes see Fig 14 , rrq - RegistrationRequest, RCF - 
01271 All ITG cards 22 register (Gateway Gateway disco ? ery is completed by the 

RegistrationConfirm RRI ■ ^T^C^lSJtSS gatekeepers 22. If it a.sofails, m aterm is sent 

isss^ - be ^ in an RCF message 01 - prima " Gate - 
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■ ^ ove n if different from the one datafilled. is the one to be used so that the primary Gatekeeper 
^seUtSTess ZVloZ^O^ee P ei Alternate Gatekeeper addresses datafi.led are on* used when 
Gateway fails to connect Legder an(j Backup Leadef ^ provjde 

Sthe"^^ 

as it is specified when down, ^ n 9 ' ^t^eeoer 20 can start the unregistration process (Gateway unregistration 

,0129] Both ^^^^ZT^ 6 and R9 16 f0f — URQ n 

messages see F.gs. J 6 * ^"^^J^™ u£, . UnregistrationReject). This is done by the gateway 10 
Unreg.strationRequest URJ ' J n ^™ n ^ , recejves an unre g is tration reject from Gatekeeper 20 an alarm is 
when a card 22 is ^^^^S 22-^an send an URQ if the Backup Leader card shall be used. The 

sii2^^^ss^« « - e a**-^™- be - ed ,n,hiscase the ,tg 

cards 22 must send an J^^^^t^^ ARQ message (Gateway to Gatekeeper admission 

5SJ&^^ ARJ - Ad ^ nReie * see Fi9 17) ,,access is not 

KSf The^et^O^ (^tekeeper to Gateway admission messages see Fig. 

18 > atSouSTe-t invention the gateway 10 may request QoS changes from the 

512J1SSX^ Fofelmple. the gatekeeper 20 or the gateway 10 may request a change in LAN 

bandwidth allocation (se ^Fig . Gat ekeeper 20 that a call is being dropped (as the Gatekeeper needs 

[0133] The Gateway 1 0 PJ*™*^ ° r ™ ™° *at £JP 2Q and „ DRQ . Disengage Request , DCF 

.oknowaboutthe ^refeaseof [^^^g^S^ ^can also force a oa.l to be dropped. All DRQ 

^S^^^^' Ga,t * eePSr 20 l ° Ga,SWay \° ** Gat6Way 10 1 ° kn ° Wthat 
lowing reasons: 

Gateway 10 when call is ended to perform billing. 
Here is a list of proprietary messages. 

40 DN upload norf „ rm pd RAS discovery and registration with the 20, the core switch 24 through the 

Once the 9^^" £ E£££ 20 a 1st o, v alid DN. This is done on a separate reliable TCP/IP con- 
T ^e TCP/ . Z rSo^SSSS fhe Leader card 22-4 in the RCF message. Once upload has been 
comSeteathe "is closed, but the port remains avaNable on Gatekeeper 20. Further updates are done 
45 incrementally using the same port. 

Database download a| Address resolution module 59), a copy of the DN address 
Where local f*'?^'™™^*™* 20 This is done on request from the leader card 22-4 after the gateway 
Labia is *™^™^*Z ^<» with the gatekeeper 20. It is preferably done on a separate 
liable SSSIIS^ is closed when the transfer is complete. Further, updates may be performed 
through RRQ and URQ messages. 

^g S done through standard H323 ARQ and URQ messages. 

Channel Man and ^^^Sl ^ the Gatekee per 20 sends an ARQ to it for incoming ca.fs. 
As the ^T^^SS^ f^ the IP address and port of the follower card 22-5. 22-6 to be used. For 
^ 2 ^d 1 BacC^ader cards register to the Gatekeeper 20 in a special way. For examp.e. the 
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sent to the Gatekeeper 20 during DN upload. 

End of call nerform billing. This is usually seen using 'release complete' 

Gatekeeper 20 are forwarded to Gateway 10. 
H is necessary tomatch a DN to the corresponding IP address for outgoing calls. The present invention includes: 

10 Full internal address resolution 

a ^uoHdH frnm ihe oatekeeper 20 during start up. The table is dynamically up- 

Sri^ rachisved. m ***** » M. ■•*«• 
Partial internal address resolution 

,013* The gateway 10 stores a tab.e o, the most recent, used and/or most called addresses, it anaddress is not 
'matched internal, a request is made to the gatekeeper 20. 

Full gatekeeper address resolution 

cation channels for call establishment: 

H 225 RAS Signaling between End Point/Gateway and Gatekeeper 

us s: cXo??^ exchan9e) media channei (voice) 

W ,n certain embodirnents ™ent i^ 

model is preferably used: . e .a ^,gna ^^^^ and the media path may be or maybe not routed 

E5 rS-y To ^^-£5^--* — inC,Ud6S ^ ,0 " 0Win9 POSSibiWieS: 

„ . .i^nt to the oatewav 10 via the gatekeeper 20 (Fig. 22). RAS signaling goes 

call signaling and call control go through the gatekeeper 20 to the gateway 10- see Fig. 23. 
call signaling and call control go between the client and the gateway 10. RAS signaling goes to the gatekeeper 20 
from the client. 

4 „ id .n*nt ir ^cn 14 call all H.323 channels can go through the MMCS Gateway 10 
As one example, in case ^^^^^^^ ,he IP client 16 and the gateway 10 through the 
(see Fig. 22). The "^^^^^^^nftedtemieand the gateway 10andthegatekeeper 

IP network 1 2. The B^"^?™ Jj^ call sign aling goes via the gateway 10. The RAS authorization 

20. For a call between IP clients 16 18 (Figs. z*s») c g » « galeke eper 20. whereas call control and 

signaling is handied between the c» 

the media path is between ^^^J^JZS^ th. calling client 16 (Fig. 25) the media path and call 
the called IP client 18 is not served by the same 9«eway . * QW andtherelore w „ h out 

contro. still pass direct, ^^^^^S^^L out between the client 16, 18 and the local 
double encoding/decod.ng. Call s.gna hng and RAS a »™™ and address re8 olu1ion for the called party the 

gatekeeper 20, 20' or gateway 10, ^^^^^S^ttm call can be set-up through the IP network 
.Payees o« thecal^ 

55 1 2 independent, of the GW 1 0. 1 0 or the ™ ?>> £ ona% 25 25 - for routing the messages through the IP 

trunked connections between MMCS' 10, 10V 
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one or more IP Clients is described. 



Basic Call Overview: IP<->SCN 
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Da&n* won 

PM, Anove„iewo<theCa,,^^^ 

Ln IP Client 16 and an SON » ^ in the message flows ot Figs. 29-31 

27. More detailed flows are shown m Figs. ^^^STq a PSTN (set A) the first step is to find a PTN Irom the 
[0141] With reference to Fig. 26 with a call from ^ Qnce a pTN „ associated with a 

The SETUP message from the SCN 1 4 ^^^^ TN on tna lTG card 22 . The request lor a PTN is done 
connection is assumed). The next step *Xo etr e ^^™ nmm an available pnys ica. port o. one of its ITG 
by the core switch CS to the ITG leader card via Etheme turn processing information (e.g. called 

Jllower cards. While requesting a PTN, the ^^^^1S. Once a PTN is associated to a Virtual 
party number, calling party name) for which no SSD ^ssages c y ^ ^ ^ ^ ^ 

Z (fig. 7, XDLC emulation. H.323 protocol rterface^ ARQ/ACF messages to and Irom the 

[0143] The next step is to gam «« fc ^ to ^^^-B- is sent to client B from its follower using the IP 
gatekeeper. Once admisson » the ,P client B returns an H225 ALERTING message, 

address of client B. In response to the H225 St I Ur me » „ Tne fo ,|o Wer communicates 

the call is accepted an H225 CONNECT -^^^^.^^tlECT message to the SCN set A and 
wrth , he core switch CS via SSD signaling^The CS ££^ a set A and the lollowe r and the necessary code 

network 12. rton or*tP anv sianaling between the core switch CS and the ITG card 22. 

£ *.S £ appropriate,.™* b«y «.)• 

Abnormal operation 

calling party is disconnected 



Incoming IP to SCN Call 
45 [0146] 



.d ^mru* i? is first seen on the gateway as an ARQ message 
t . q An incoming call Irom an ^^^^^^JZa alter*), reserves it and inlorms the 
Fig. 31 ). The leader card selects a PTN from * e ^g^ up onto the assoC iated follower card thanks to the 
gatekeeper to instruct client A to f orward ^^ 2 ^Zo^ receives the H225 SETUP, it retrieves the 

P ^~~ — Si9na,in90nth3t PTN ' TheCOfeSWi,Ch ^ 
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IZ^ZEZtt SCN U*, ISDN 



Bute Call Ovarvlaw: IP«->rP «•» 

IP to IP call managso W *° 6am * "MCS Garaway 

- --- « y s^pSs^t^sss^ 
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^ .- /PTNa and PTNb) from the available pool and 
. H,r The leader selects a PTN for both clients (PTNa i ana , message!rom the client 
calling party at the ^ 

stores them. The A lollop gf fa) js returned to the che Miw message ft retrieves PTNa 

AtomeAfollower.The^^ 

previously described. Tne ioikjw y 

T S h!sTec r t e commun.cation is usedto: 

, ha H 225 0 ALERT message from called to calling IF > CHenl t and ^ ^ ^ ^ 

2 S3 -a specific supplementary -^J^^SEES. card (F B ) tor the outing CS -> .P 
L°= r na^ 
part of the can, u » |j rt 

and Disengage Request (u j 



Core Switch. 
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40 



, bva different WMCS Gateway 
1Pto ,PcaU managed ^ ^ seen 

^ a ..ina and called IP Clients are managed by he Trunk part of the | P call between 

10149] When ca,^g ^ 

Client to MMCS Gateway t 

Non-call related operation ^ 

Switch, Leader/Backup-»-erfu« 

. MMCS System 0 e - Core Switch and ITG cards) start-up 

. Leader. Backup Leader switchover 

Tne following informal needs to be updated: 
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Gatekeeper IP address notification to MMCS gateway 

DN table 
5 Purpose of the DN table 
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purpose"' - 

• r^K, f .dqpt* declared in the core switch). This information is required 
10151] TheDNtableisa^ 

by the gatekeeper to allow IP client registration As IP J' e ^ ts r 9 Thjs M an ,p client registers to the gate- 
courts DNs into E- 164 before send.g them o ^^^J the g Lwa, The DN table is built and sent to 



Message flow 

...H^h Thev are propagated to the Leader Card and the Gatekeeper. 

LtrrlTiT"X The Core *** sand, » the Lead. Cerd a. In—- *-» of a DN entry in one 
l 0153 J ki«u, nw nr Delete DN. 



oithefoliowingcase-.NewDNorDeie.eDN 
Remarks 



Core Switch System load 

Request irom Leader card (after a request rom Wj- defjned dep ending on the number of VTNs 

Ea^DNTabie^load message c^s^ 

thatcanbescannedduringanmes ce , . ^^^~„wn«y before forwarding it to the GK wrth it. own 
TCP/iP. The Leader Card '«» rtn ^^ l SiSw.ol resource management), 
address (so that Gatekeeper knows wh.ch card is respons 

u i ipid anrt rontains the TCP port to be used for the DN 
Remark. 'DNTab.eUp.oadRequesf message is sent through UDP and conta.ns 



40 table download 

Impact on Core Switch 
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impact on vwic w... — 

-„-,„, re, an IPSET concerning Ihe DN. a message is sent to tne leader 
,0,55 „ rr^Hn^ruSa^DN In, TN. lo«o*g ro.es apot, to me meoeages .coding; 

another VTN and tiros, already boon owl to. M m , xiM to on. « more VTN(s). 

. -j ^ iho natPkeeoer there is no check performed by the 

removing redundant DNs. 
Impact on leader 

,„,„, T„e .ado, ro response ... .en™*, - redundant ON, sen, b, .no coco s-roh. 
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Impact on gatekeeper 

W The S a,.K.epe. — * • - - ^ — * ~ ~ 

termination, the can is y 
ol failure is the priority. 
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ed with the system. ^^J^^^S^uinktS message is sen. «o the IP client 
„ Q u from an IP client is dented a H.225 HtLc«oc 

occurs on the core swiicn, me ^ . , h 

sources or noBandwidth. 1P .,o-PSTN call, the ReleaseCompleteReason .s mapped to the 

[0 165] H the call is reined by he a e ^ ^ ^ ^^no call attempt is made on the IP 



50 Supplementary Services 
Call Transler 
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Definition . llMfQ i kpr A 

B and C can be SCN sets or IP clients. 
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Call Transfer is implemented on a mixed SCN/IP network as detailed in Fig. 35. 
nail Transfer methods 

5 r<)170l On an IP Network, the H.450.2 Standard defines call transfer with the rerouting methods (with or without 
consultation) On an SCN Network, MMCS Core Switch only implements call transfer by joining the primary and sec- 
ondary calls (call A-B and A-C). Call transfer is handled either by the MMCS Core Switch or by the Transferred -to IP 
clients depending on the Users set type (i.e., SCN sets or IP clients) as detailed below 

10 Gatekeeper Interaction 

[0171] The Gatekeeper routed model is preferably used for an H.323 basic call. As the Gatekeeper supports only 
H.323 basic call, call transfer operations are transparent for the Gatekeeper. 

is Notations 

[0172] The notations of Fig. 36 are used in the message flows of Figs. 37 to 44 
Call transter operations 

[01 73] whpn the transferring party is a SCN set , call transfer by joining the two calls is handled by the MMCS Core 
Switch whether User B and C are SCN sets or IP clients. 
Notes: 

No call transfer indication (ctComplete or ctUpdate invoke) is provided to the IP Transferred or Transferred-to 
Clients 

As the Transferring SCN set is not a set managed by the MMCS Core Switch (MMCS supports only IP sets), the 
MMCS Core Switch is not available to prevent a double compression/decompression if the Transferred and the 
Transferred-to Parties are IP Clients. 
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When the trans" """1 " artv is an lp client - SP 60 *' 0 methods are required in this case and is explained below. 
Transferring and Transferred Parties are IP Clients, Transferred-to Party is an SCN Set 

35 T01741 As shown in Fig. 37 call transfer by rerouting is handled by the Transferred IP Client. 

When IP Client A transfers the primary call, a ctlnitiate invoke is sent to Follower card (F A ), It this primary call is an IP 
to IP call the APDU is conveyed by the Follower card F A via ELAN to the Core Switch (Note that Follower card F A was 
informed durinq call establishment if B is an IP Client or a SCN set). The Core Switch checks if Client A can transfer 
the primary call In this case, the received information is sent via ELAN to the Follower card (F Bn ) which handles the 

40 IP call to B The Follower card F B1 rebuilds the ctlnitiate invoke and sends it to B. 

[0175] At re ception of this message, the transferred Client B initiates a new call which is handles by Core Switch like 
a basic call The Core Switch uses another VTN available for this IP Client B for this secondary call. 
Note: if transfer is not allowed from A. Core Switch sends a reject to Follower card F A which builds a ctlnitiate return 
error and sends it to Transferring Party A. 

45 Transferring Party is an IP Client, Transferred and Transferred-to Parties are SCN Sets 

rot761 If the Transferring Party A is an IP Client (see Fig. 38), and Transferred B and Transferred-to C Parties are 
SCN Sets the call by join method is used to transfer B to C. Call transfer is handled by MMCS Core Switch. As Follower 
so card F 4 knows that B is an SCN set. at reception of a ctlnitiate invoke, Follower card F A sends SSDs messages to 
initiate call transfer on MMCS Core Switch. At reception of an ALERT message from the Transferred-to party C. Core 
Switch sends via ELAN a BequestForXferComplete message in order that Follower card F A sends the SSDs messages 
to complete the transfer. 
Notes: 



55 



the TRN key is hard-coded for the IPSET in the Core Switch and in the ITG cards. 
The Transferred-to party C can an IP Client or a SCN Set. 
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20 



Trans.err.ng, Transferred and Tranaferred-to Part.es are .P Cents 

Transierr g, trans(er rerouting 

Transfer with consu Itation 

partopatefn the call transfer and CarelPCIients (see Fig. 40), the ctldentHy iwoke (respec- 

?01791 Qanslgmfi a.'inrl Transferred- to Parties A anrt c ar » cards F Aand Fc (Note 

ctldentify invoke, the F-otiowe. a 
rerouting Number. 

Call Forward - 

. „ nK/ for Cal , Forward All Calls feature activation. No H.450. 3 

Call Forward Alt Calls/Call Forward Unconditional 
Call Forward Activation/Deactivation 

, h rall Porward )ea ture Activation/Deactivation from an IP Client Call 

l0182l These lollop = 
Localactlyation 

gateway: 

. intercepts this message, MMCS Core Switch and 

be activated) on the MMCS Core Switch. 

45 Bsmate^cti^ r d of B (served party) to C (diverted-to party) by sending to the 

[0184] An IP Ciient A actuates remote ca im£ JJ^EZ^^-P^t-- Fig43)This SETUP 
lU P artyaH,250SETU™ 
message is transparency ' 

so the loca. activation. ^ ^ ^ ^ ^ ^ 

Ittl the -^^cra^SST^Jd oy the Administrator. Therefore H.450.3 

55 reTa^efent IP zone or can he a traditional set. 

« n mmcs Gateway internal message flow, the activateDhersion invoke .s 
[0185] Fig. 44 details the correspond.ng MMCS Gateway 
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conveyed in the UUIE like other basic call IP parameters. Note that the CFW key is hard-coded for the IPSET in the 
Core Switch and in the ITG cards 

Call Forward feature operation 

[0186] Call Forward All Calls (CFW) allows all incoming calls to a terminal to be automatically forwarded to a pre- 
selected destination, within or outside of the switch. Call Forward All Calls is supported on IP Clients. 



Call Forward No Answer 

[0187] Call Forward No Answer (CFNA) automatically forwards an unanswered call to another DN after a customer 
specified number of rings. The class of service Call Forward No answer Allowed (FNA) activates the feature on a TN 
basis. Customer options can be defined for DID, non-DID and local calls to deny CFNA for all stations, to CFNA to an 
assigned hunt DN or a flexible CFNA DN defined per TN. 

[0188] Calls terminating to a IP Client not answered within a given time frame can be subjected to CFNA redirection. 
In addition, a IP Client which initiates a call to a set or terminal can be subject to CFNA redirection. Furthermore, a IP 
Client DN can be defined as a CFNA DN. 



Call Forward Not Registered 

[0189] Call Forward Not Registered is handled by the Nortel proprietary Hunting feature: When an IP Client is not 
registered in the Core Switch, the call is immediately forwarded to HUNT DN if configured, otherwise intercept treatment 
is provided. 



25 Hunting 

[01 go] Hunting allows calls which encounter busy DNs to be automatically routed to another DN. Hunting continues 
along a hunt chain until an idle DN is found, the end of the hunt chain is reached, or the maximum number of hunt 
steps is exhausted. Short Hunt hunts along the DN keys defined on a station. 
30 The following three types of hunt chains are supported for calls terminating to IP Clients 



• Circular hunting 

• Linear hunting 

• Secretarial hunting 

35 

Short hunting is not applicable to IP Client, which supports only a single directory number. 
[0191] For calls originated from IP Clients, all four types of hunting can be applied. 

IP Clients - Virtual TNs Configuration 

40 

[01 92] I n order to create I P clients through use of VTNs ; phantom loop(s) must firstly be created and VTNs are taken 
from that phantom loop. Up to 1024 VTNs can be configured on a single phantom loop. Once the phantom loop has 
been created IP clients (VTNs) can be configured on it through MAT. MAT is a PC based tool which craftspersons use 
to perform terminal administration through a graphical user interface. The program then converts the input into a script 
45 and "drives- the terminal administration overlays by loading the correct overlay and automatically entering the desired 
response for each prompt. 

RADIUS client operation 

so [0193] Implementation of a RADIUS (Remote Authentication Dial In User Service) client on all ITG cards allows 
per-call information to be sent to an external machine for billing purposes. Only the accounting part of the protocol is 
implemented. 

ITG card sends a Start record when a call starts. 
55 • ITG card sends an End record when the call is released. 
• The End record contains QoS and amount of data sent. 

. Both records contain the Called and Calling Party numbers, and the call ID, for call identification and ulterior cor- 
relation with CDR records generated by the core switch. 
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. The RADIUS record, are sen, oa. on ere ™*w»n» in.enae.. to maxim*, *c«* 

and on the ITG card. 
Configuration 

,o [0194] The MAT interface provides a Ul lor the configuration of: 

. Enable/disable of RADIUS record generation. 
. |P address ofthe external billing mach.ne^ 

Messaging 

20 . , tKa o^uv^rk listener one at the start of the call and one at the end. 

[0195] The RADIUS client sends two records ^ call (Le . not the DCHIP or Leader if they 

Tne messages are sent ^^^^^^^^ exchange. The client sends a message 
aren't handling the voice data). The RADHJS proioco . received> the c , ie nt retransmits the record, 

to the listener and waits for an acknowledgment. .1 m ^ card until an acknowledgment is received 

25 £ir^ 



35 



for each of the 24 ports. 
Start Record 

" .01«, Th.S«,eco rtl se«»*enthec i e, te ane«red..,con,a™.n..o M n,,i.ld s : 

S SSSEK5E. an. pen „h* pen used id, me RTP channel,, 
% SSaSff-t. and pod ,>n. pod us* ,or M RTP ohann.,,. 
e) Call ID, 

rCaH^ration (time from cal, in^tion to ca,. answer), 
40 h) Codec used. 

Snapshot of remote Gateway's QoS at time of call connect. 

End Record 

45 [0197] The End record is sen, when the call is released, rejected, or abandoned. It contains the toeing fie.ds. 

a) Calling party number, 

b) Originating IP address and port 
so C ) Called party number, 

d) Destination IP address and port, 

e) Call ID, «««„ramerit is TBD, but the higher the precision, the more likely the 

9 ) can duration (1W **•> "» 10 ca " "" eas * 

h) Codec used, 

i) Number of bytes received, 
j) Number of bytes sent, 
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k) Number of packets received, 

I) Number of packets sent, 

m) Snapshot of latency seen at the end of the call, 

n) Packet loss. 

o) Snapshot of the QoS at time of call release. 
Access Restrictions 

[0198] Access restrictions are used to limit individual users 1 access to the exchange network, private network, serv- 
ices and features. These restrictions can control calls made or answered from certain telephones. The MMCS Core 
Switch performs access checks based on: 
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35 



. the Class of Service (COS) of the indh/idual station 
• the Trunk Group Access Restriction (TGAR) code of the station 
75 • the area and exchange codes dialed by stations with Toll-Denied COS 

If any restrictions are detected when a call is placed, the call is denied and intercept treatment is applied as defined 
in the Customer Data Block. 

For IP Clients, the three access checks can be configured, and the intercept treatment is given it a IP call is denied. 
No development effort is required to support Access Restrictions on IP Clients 

Calling Line Identification (CLID) 

[0199] Calling Line Identification is provided to called IP Clients. 
Calling Line Identification Presentation/Restriction (CLIP/CLIR) 

[0200] The Calling Line Identification Presentation/Restriction of an IP Client is configured on set basis with Class 
Of Service (CLS) DDGA/DDGD. As the H 225.0 standard does not support the presentation indicator in the Calling 
Party Number Information Element, the presentation of the calling party number (of either an IP Client or a traditional 
Set) can not be conveyed to the called Party if it is an IP Client. As the Calling Party Number is optional, this IE is not 
included in the H.225.0 SETUP message if the CLID is restricted. 

Connected Number / Presentation / Restriction (COLP/COLR) 

f0201l As H 225 0 standard does not support the Connected Party Number Information Element in the H.225.0 CON- 
NECT Message, the connected number is not provided to/from an IP Client. Note that with the future H.323+ evolution, 
COLP/COLR will be supported. 

However in case of ISDN SCN call to IP client, Core Switch builds and sends the connected IE in the ISDN CONNECT 
40 if necessary. 

Calling/Connected Name 

[0202] The H 225 0 standard does not define any particular IE to convey the Calling/Connected Name. 
45 The Calling/connected Name is provided by the MMCS Gateway to an IP Client in the H.225.0 Display Information 
Element If the Calling (respectively the Connected) party is an IP Client, the Calling (respectively the Connected) 
Name is built according to the IP Client name configured in the MMCS Core Switch whatever the name sent by this 
Calling (respectively Ihis Connected) terminal. 

so Calling/Connected Name Presentation/Restriction (S) 

[0203] Calling/Connected Name Presentation indicator can also be conveyed in the H.225.0 Display Information 
Element. Class of Service N AMA/NAMD is used to allow or restrict the IP Client name presentation. 

55 Remote Call Forward 

[0204] Remote Call Forward is a Nortel feature which facilitates the programming of Call Forward All Calls from a 
remote station through the use of Flexible Feature Code (FFC). 
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Call Forward Busy 
Internal Call Forward 

.„ .^rtivalv forward only internal calls to the Internal CFW DN. 

js H.323 Call Waiting 

, .hat another call is being requested while already on the call. By con- 

i-n «• <- »« ~ ,p s<,t " e • 5, ■ ,ne MMCS0 """ a> 080 

MADN 

[020 81 .PSET use M* Appearance DN (MADN) «eatu,e with the following .imitations: 

. MCN key is not .upponjd ^ ^ ^ a| , tn9se |psETs represent tha same IP Client 

. all the sets which nave me N 
. the call to a MADN is presented to only one .die vr n 

Message Waiting Indication 
30 [02 0 9] Message Wa.ng indicate (^1) al^sn^ 

E holds a meLge tor it. ^^SS^ ** *° °' ^Te?? 'XtS 

when the set goes onhoo . is noi fable* notify the IP client that a message ,s wa,t,n 9 for , The MW. 

non call related ^^^^ SW i,ch and by the Meridian Mail. 
35 information is only Known oy me 

3 Way Calling . 

1 i^ Qrt t two M 323 Multipoint Control Units. 
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End To End Signaling 
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Musi nanoic oanuwiuui 
request messages but in 
release I will accept anything 
(tbd). 


< 


Gatekeeper/Gateway functionality Breakd 


Local 

Gatekeeper/MMCS 


All Gateways must register 
with local Gatekeeper. 
IP terminals must register 
with local gatekeeper 
supplying its transport 
address and E.164 address. 
Receives admission request 
from endpoints (gateway or 
IP terminals) and authorizes 
the calls or not. 


Must handle Bandwidth j 
request messages but in 
release 1 will most likely 
accept anything (tbd). 


N/A 


Gateway/MMCS ! 


N/A 


N/A 


The Gateway is responsible 
for handling and routing all 
the call control signalling 
between itself and the 
endpoint. 

Ifthe Gateway is the 
ENDPOINT of the IP call (i.e. 
terminates the IP call network 
to access the voice network), 
then it is responsible for the 
H245 signalling and the RTP 

control and data channel. 


Functionality 
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Bandwidth Control 


Call Control Signalling 
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(54) IP telephony gateway 

(57) The present invention provides an I P telephony 
gateway. According to a first aspect of the invention, the 
gateway provides communications between a switched 
circuit network (SCN) and an IP network. The gateway 
can handle calls between clients on the switched circuit 
network and IP clients on the IP network. The gateway 
provides supplementary call services/features for calls 
to/from IP clients on the IP network, thus providing IP 
clients with similar features to those that are available 
to terminals on a PBX. The gateway is preferably a PBX 
which supports the supplementary services/features. 
Advantageously, the gateway can also provide sup- 



plementary call services/features to calls between I P cli- 
ents on the IP network. This can be achieved by routing 
call control signaling for IP client - IP client calls via the 
gateway where the services can be controlled. 

A further aspect of the invention provides an IP net- 
work in which IP clients have access to a range of sup- 
plementary call features/services. At least one of the 
supplementary features/services is provided by a gate- 
way, such as a PBX, at an interface to the IP network. 
A call from an IP client is routed via the gateway to apply 
the supplementary feature/service. 
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Claims 



1. A gateway for use between between an IP network and another network, the gateway being adapted to handle 
calls between IP terminal devices connected to the IP network as well as calls between an IP terminal device and 

5 a terminal device connected to the other network, the gateway being further adapted to provide at least one sup- 

plementary service for calls to or from an IP terminal device. 

2. The gateway according to claim 1 , wherein the supplementary service is chosen from at least one of: 

originating restrictions; 

10 

- a terminating restriction; 
call forwarding; 

- calling line identification; 

- CLID restriction; 

is - calling name display; 

call transfer. 

3. The gateway according to any previous claim, wherein the gateway is adapted to provide the supplementary service 
on a call between two IP terminal devices and/or to provide the supplementary service on a call between an IP 

zo terminal device and a terminal device connected to the other network. 

4. The gateway according to any previous claim, wherein the gateway comprises a shared pool of ports on the line 
side which are usable for a connection to an IP terminal device. 

25 5. The gateway according to any previous claim, wherein the gateway is adapted to dynamically associate an IP 
terminal device client's subscriber data with a call. 

6. The gateway according to any previous claim, wherein the gateway is adapted to perform address resolution for 
calls to IP terminal devices. 

30 

7. The gateway according to any previous claim, wherein the gateway is integrated with a switch. 

8. An IP network for connection to another network, the IP network being adapted for handling calls between IP 
terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal device 

35 connected to the other network, the network being further adapted to provide at least one supplementary service 

for calls to or from an IP terminal device. 

9. The IP network according to claim 8, wherein the supplementary service is chosen from at least one of: 

originating restrictions; 

40 

- a terminating restriction; 
call forwarding; 

- calling line identification; 

- CLID restriction; 

45 - calling name display; 

- call transfer. 



10. The IP network according to claim 8 or 9, wherein the network is adapted to provide the supplementary service 
on a call between two IP terminal devices and/or is adapted to provide the supplementary service on a call between 

so an IP terminal device and a terminal device connected to the other network. 

11. The IP network according to any of claims 8 to 10, wherein the network is adapted to dynamically associate an IP 
terminal device client's subscriber data with a call. 

ss 12. The IP network according to any of claims 8 to 11, wherein a voice call between two IP terminal devices without 
double encoding/decoding of the voice data. 

13. The IP network according to any of claims 8 to 12, further comprising a gateway, the gateway being adapted to 
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provide the supplementary service. 

14. The IP network according to any of claims 8 to 13. wherein the gateway comprises a shared pool of ports on the 
line side which are usable for a connection to an IP terminal device. 

5 15 The IP network according to any of claims 8 to 14, wherein the network is adapted to route call control signals for 
a call between two IP terminal devices through the gateway or the IP network is adapted to route callcontrol signals 
for a call between two IP terminal devices through the IP network and call signaling though the gateway. 

10 16 A method of operating a gateway between an IP network and another network, the gateway being adapted to 
' handle calls between IP terminal devices connected to the IP network as well as calls between an IP terminal 
device and a terminal device connected to the other network, the method including the step of providing at least 
one supplementary service for calls to or from an IP terminal device. 



15 



17. The method according to claim 16, wherein the supplementary service is chosen from at least one of: 
originating restrictions; 



20 



a terminating restriction; 
call forwarding; 
calling line identification; 
CUD restriction; 
calling name display; 
call transfer. 

25 18 The method according to claim 16 or 17, wherein the supplementary service is provided on a call between two IP 
" terminal devices and/or is provided on a call between an IP terminal device and a terminal device connected to 
the other network. 

19. The method according to any of the claims 16 to 18, further comprising the step of dynamically associating an IP 
30 terminal device client's subscriber data with a call. 

20 A method of operating an IP network connected to another network, the IP network handling calls between IP 
terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal device 
connected to the other network, the method comprising the step of providing at least one supplementary service 
35 for calls to or from an IP terminal device. 

21 . The method according to claim 20. wherein the supplementary service is chosen from at least one of: 

originating restrictions; 

40 - a terminating restriction; 

- call forwarding; 

- calling line identification; 

- CLID restriction; 

- calling name display; 
45 - call transfer. 

22. The method according to claim 20 or 21, further comprising the step of dynamically associating an IP terminal 
device client's subscriber data with a call. 

so 23. The method according to any of claims 20 to 22, further comprising the step of routing a voice call between two 
IP terminal devices without double encoding/decoding of the voice data. 

24 A gateway between an IP network and another network, the gateway handling calls between IP terminal devices 
connected to the IP network as well as calls between an IP terminal device and a terminal device connected to 
55 the other network, the gateway comprising a shared pool of ports on the line side which are usable for a connection 

to an IP terminal device. 

25. The gateway according to claim 24, wherein the gateway is adpated to dynamically associate an IP terminal device 
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client's subscriber data with a call. 

26. A method of operating IP network having a gateway between the IP network and another network, the gateway 
handling calls between IP terminal devices connected to the IP network as well as calls between an IP terminal 

5 device and a terminal device connected to the other network, the method including the steps of: 

routing call signaling for a call between two IP terminals though the gateway and routing voice traffic between two 
IP terminals without pasing via the gateway. 

27. An IP network having a gateway between an IP network and another network, the gateway handlingcalls between 
io |p terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal 

device connected to the other network, the method including the steps of: 

routing call signaling for a call between two IP terminals though the gateway and routing voice traffic between two 
IP terminals without pasing via the gateway. 
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